This paper examines the causality between defense spending and income inequality in selected Asian countries namely Malaysia, Indonesia, Singapore, Philippines, India and South Korea for the period 1970-2005. Autoregressive Distributed Lag (ARDL) bounds testing procedure is employed to (1) analyze the impact of defense spending on income inequality and (2) the impact of income inequality on defense spending as well. Interestingly our results indicate one way causality running from defense spending to income inequality only for the case of Malaysia and bidirectional causality for the case of Singapore. As for the remaining countries, no meaningful relationship could be detected and it can be seen as sign of good governance in these countries.
Introduction
Causality relationship between defense spending and income inequality has been subject of interest for many parties; however the lack of availability of information on its statistics and data has been a stumbling block to more researches being conducted. Out of the few studies that have been done, results are often mixed. Ali (2007) made one of the early attempts on a global scale, to identify the relationship between defense spending and income inequality. They treat economic growth as a control variable rather than a dependent variable and emphasize on the impact of defense spending on income inequality only. In this study we went a step ahead by treating income inequality, as both regressor (control variable) and regresand (dependant).
Theoretically it is believed that there are number of ways by which defense spending may be cointegrated with income inequality: (1) Any increase in defense spending could be at the expense of public spending on social programs such as health and education which in turn will have an equalizing effect, (2) The taxes required to support military spending may fall disproportionately on the middle classes; if so, post-tax income inequality might be at a risk of increasing. (3) High levels of military spending may reflect the use of violence as a means of social control, notably against trade unions and other egalitarian social forces thus, it is not surprising to witness that higher military spending means more societal control and a sacrifice of egalitarian values. Figure 3 show the defense spending as a percentage of gross domestic products in these six countries for three different times, albeit, 1970, 1990 and 2006 . As can bee seen for all three different point of time, Singapore is the highest spender in terms of ratio to GDP. Malaysia was second highest in 1970, dropped to fourth among these six countries in 1990 and remained fourth in 2006 as well. Indonesia ranked fifth in all three points of time, similar to the Philippines who ranked sixth in all. South Korea ranked third in 1970, climbed to second in 1990 and dropped back to third in 2006.And finally India ranked fourth in 170, climbed to third in 1990 and remained there for 2006. Ali (2007) examines the effect of military spending on income inequality for the period 1987-1997, controlling for the size of armed forces, GDP growth, per capita income and other possible determinants. Their hypothesis is that as per capita defense spending increases, income inequality increase, controlling for the size of armed forces, and for regional and economic variables. They found consistent estimates that there is positive effect of defense spending on income inequality and it is robust across variable definitions and model specifications. Given the close relationship, this result suggests that an increase in the defense spending's of a country will worsen the income distribution (increase the income inequality). The same results were shared by Jorgensen (2005) , Auvinen and Nafziger (1999) , Auvinen and Nafziger (2002) , Jayadev and Bowles (2006) but was contrary to Henderson et al. (2008) Auvinen and Nafziger (1999) explained that there is a high correlation between high ratio of defense spendings to income and high income inequality in 124 less developed countries (LDCs) for the period 1980-1995, using various causality regressions, and ultimately this can turn into source of humanitarian emergency, a view that was supported by their following paper, Auvinen and Nafziger (2002) in their study on developing countries. Jayadev and Bowles (2006) , in their study on participation in Guard Labor in the United States based on empirical data from even 1890s, using classical model on power and growth, claimed that these people could have been employed in other productive sectors, and by serving in the less productive sector (Guard Labor), it contributed to a higher income inequality (worsening income distribution). However the finding of Henderson et al. (2008) was on the contrary, in their study on the transition countries of Eastern Europe and Central Asia, they found that these countries during their transition, with a cut budget on their defense spending still turned out worse off, with a higher income inequality. They then suggested that there could be elements of hidden income inequality in these countries in their past history.
Review of Related Literature

Methodology
ARDL Approach to Causality Test
In order to test for causality between defense spending and economic growth we utilized the autoregressive distributed lag model (ARDL) popularize by Pesaran et al. (2001) . The ARDL has numerous advantages. Firstly, the ARDL approach is able to examine the presence of short run as well as long run relationship between the independent variables and the dependent variable. Secondly, the ARDL model takes a sufficient numbers of lags to capture the data generating process in a general to specific modeling framework (Laurenceson and Chai, 2003) . Apart from that, unrestricted error-correction model (UECM) is likely to have better statistical properties than the two-step Engle-Granger method because, unlike the Engle-Granger method, the UECM does not push the short -run dynamics into the residual term (Banerjee et al., 1998) . Finally, the ARDL approach provides robust result in a small sample size. Since the sample size of our study is small, this provides more motivation for this study to adopt this model.
The ARDL unrestricted error correction model (UECM) is shown below:
(1) (2) whereby DS is the ratio of defense spending to GDP, I is income inequality, ∆ is the first difference operator, L denote variables in logarithm and and are serially independent random errors.
To examine the long-run relationship, the bound cointegration test based on F-statistic taken from Narayan and Narayan, (2005) will be used. The null hypothesis for no cointegration among the variables in Eq. (1) 
Description and sources of data
The data used in this study are annual data on defense spending and income inequality for the selected Asian countries. The countries are Malaysia, Indonesia, Philippine, Singapore, India and Korea. DS is measure by the defense spending as a percentage of GDP. This data was obtained from various issues of SIPRI Yearbook and SIPRI online database. Meanwhile the data for the income inequality, for the corresponding period was obtained from University of Texas, which is estimates of gross household income inequality, computed from a regression relationship between the Deininger and Squire Inequality measures and the UTIP-UNIDO pay inequality measures. All the data used in the study were transformed into logarithm.
Empirical results
We tested for the order of integration for defense spending and income inequality before proceeding to testing for cointegration by using the ARDL bounds testing procedure. (Dickey and Fuller, 1981) statistics indicate that both the defense spending and income inequality economic series in selected Asian countries are stationary after first differencing ( I(1) ) thus our relevant critical values are the upper bound of purely I(1) regressors. These results are tabulated in Table 2 (Panel A and Panel B). Whereby in Panel A, the dependent variable is income inequality and in Panel B, the dependent variable is defense spending. It can be summarized that there seems to be unidirectional causality from defense spending to income inequality in Malaysia while for the case of Singapore there seems to be bidirectional causality. As for the other countries, the null hypothesis of no cointegration cannot be rejected in all the cases (Panel A and Panel B); these results suggest that there are no long-run relationships between defense spending and income inequality in these countries namely, India, South Korea, Thailand and Philippines. Table 3 Panel A and Panel B) display the long run coefficients results. For both Malaysia and Singapore case, it is positively significant; any increase in defense spending will increase income inequality (worsening income distribution) as for panel B (defense spending as a dependant variable) Singapore's income inequality is also positively related with defense spending. Figure 4 display the results of the impulse response of counties, based on VECM for Malaysia and Singapore, while for the remaining countries based on VAR, and again the results are robust. It clearly shows that any shock in the defense spending does not constitute any shocks to income inequality vice versa for India, South Korea, Thailand and Philippines. On the other hand, any shock to defense spending does causes shock to income inequality for Malaysia and for Singapore it is both way.
As for variance decomposition, the results shown in Table 4 to Table 9 are similar to prior finding whereby showing the same pattern of results, there are no meaningful relationship between these variables (defense spending and income inequality) for India, South Korea, Thailand and Philippines (in fact percentage changes that contributed to the other variable is too small and it stabilizes after a few periods). While for Malaysia and Singapore the results are similar to ARDL and IRF. These results are very consistent in nature.
Conclusion
In this study the autoregressive distributed lag (ARDL) bounds testing procedure was employed to investigate the long-run relationship between defense spending and income inequality in six selected Asian countries, namely Malaysia, Singapore, Thailand, Philippine, South Korea and India. A bivariate analysis on the impact of income inequality on defense spending, vice versa the impact of defense spending on income inequality was conducted. The sample period was 1970 -2005 and the data was annual. All the data went through log-log transformation so that the estimates will be less sensitive to outliers or influential observations and also in order to reduce the data range.
The results suggest that all the variables chosen are I(1) or in other words they are non-stationary variables and achieved stationarity only after first differencing. The cointegration analysis using the ARDL bounds testing approach clearly indicates that only in the case of Malaysia and Singapore, the military spending are cointegrated with income inequality. Though the results are interesting, not much comparison could be made because not many researches done on this issue, even the few researches made, they normally treat income inequality as the dependant variable only as in the case of Ali (2007) .
However our results for the case of Malaysia and Singapore are concurrent with his finding, whereby any increase in Defense spending will worsen of income distribution (higher income inequality. as also supported by Caputo (1975) who explained that there is a trade off between defense and welfare expenditure. Another paper with similar result is of Jayadev and Bowles (2006) , however their argument is different, they claimed that being in the lower productivity sector (Guard Labor) deprives the nation of their contribution in other higher productivity sectors, thus worsening income distribution resulting higher income inequality. And as for the remaining countries, no trace of cointegration among these variables can be concluded as a sign of good governance and good policy making, whereby the decisions of defense spending is independent and does not have any whatsoever impact on income distribution. SIPRI. SIPRI Yearbook 1975 , 1977 , 1985 , 1990 , 1999 and 2006 Response of LM to LM Response to Cholesky One S.D. Innovations ± 2 S.E.
Laurenceson, J. & Chai, J. C. H. (2003). Financial reform and economic development in China.
Notes: LM denotes defense spending. LI denotes income inequality. 
